Fanconi anemia (FA) is a rare bone-marrow failure disorder with defective DNA interstrand cross link repair. Still there are FA patients without mutations in any of the fifteen genes individually underlying the disease. A candidate protein for those patients, FA nuclease 1 (FAN1), whose gene is located at chromosome 15q13.3, is recruited to stalled replication forks by binding to monoubiquitinated FANCD2, and is required for interstrand cross link repair, suggesting that mutation of FAN1 may cause FA. Here we studied clinical, cellular and genetic features in four patients carrying a homozygous 15q13.3 microdeletion including FAN1 and six additional genes. Biallelic deletion of the entire FAN1 gene was confirmed by failure of 3'-and 5'-PCR amplification.
Introduction
Fanconi anemia (FA) is characterized by chromosome breakage, congenital malformations, pancytopenia and cancer susceptibility 1 . FA is a rare disease with a carrier frequency of 1:65-1:209 2, 3 . FA cells are hypersensitive to DNA interstrand cross linking (ICL) drugs such as mitomycin C (MMC) and diepoxybutane (DEB), and the diagnostics relies on an excess chromosome fragility after in vitro exposing patients' cells to these agents. There are at least 15 independent FA subtypes, each due to mutation of a distinct FA gene [4] [5] [6] [7] . However, a minority of FA patients remain unassigned suggesting the existence of additional FA genes. Recently, four groups reported that FA nuclease 1 (FAN1) is a good candidate for a novel FA gene [8] [9] [10] [11] . Reason is that FAN1 is recruited to stalled replication forks by binding to monoubiquitinated FANCD2, and its nuclease activity is required for ICL repair. We next tested the survival of the two available MD LCL in response to MMC. MD1, MD2, a wild type and a FANCA LCL were challenged with 0 to 100 ng/ml of MMC.
Based on LD50 values, the MD cell lines showed mild sensitivity to MMC: while FANCA-deficient cells were >30-fold more sensitive to MMC than WT cells, MD1 and MD2 cells were, on an average, 5-fold more sensitive to MMC than WT cells (Fig 1C) .
Silencing of the FAN1 gene by siRNA was previously shown to impair ICL repair, expressed FAN1 protein at control levels, suggesting that none of these patients had major deficiency of this protein (supplementary Fig S2) . Even though LCL with total FAN1 deficiency reveal mild sensitivity to MMC on some assays, normal expression of FAN1 in 27 unassigned FA cell lines, the lack of DEB-or MMC-induced chromosome fragility and the absence of hematological defects or FAarchetypal malformations exclude FAN1 as being an FA gene. 
